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(57) Abstract: 

PURPOSE: To reduce the working cost by keeping a working material of a flexible 
quality at a low temperature, or keeping it at a low temperature by making it 
contain moisture, and executing laser beam machining in a state that an 
automorphic property has been provided. 

CONSTITUTION: A flexible material which becomes an object of laser beam machining 
is a fibrous material having a water absorbing property and a minute sheet body * 
of rubber, etc. A non-water absorbing type material such as a vinyl chloride 
sheet, etc. , first of all, cooled to a temperature of about -6° C or below and 
solidified, set onto a working table in a state that an automorphic property has 
been shown, and laser beam machining is executed. As for a fibrous flexible 
material, it is cut to a necessary shape, and thereafter, wetted enough by 
atomizing water, frozen at a low temperature of -4W-6° C, and laser beam 
machining is executed in a state that the automorphic property has been shown, on 
a table. At the time of working, it is unnecessary to hold said material by other 
hard material, therefore, the working test is remarkably reduced. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner' s decision 
of rejection] 

[Kind of final disposal of application 
other than the examiner' s decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 



PACE 12/58 ■ RCVD AT 1A5/2007 8:56:55 AM [Eastern Standard Time] » SVR:USPTO-EFXRF-6J38 • DNIS:2738300 • CBID:+1 212 319 5101 • DURATION (mm-ss):13^5B 1 n«1Q AU 



SearrfJAN. 5.2007 9:08AM 



+1-212-31 9-5 10 1 customer 01933, 



— r „. -vwwl9.ipdl.ncipi.go.jp/l 




[Date of registration] 



[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner* s decision of rejection] 

[Date of extinction of right] 



PAGE 13/58 ' RCVD AT 1/5/2007 8:56:55 AM [Eastern Standard Time] ' SVR:USPTO-EFXRF-6/38 ■ DNIS:2738300 " C8ID:+1 212 319 5101 ■ DURATION (mm-ss):13^6 4 



JAN. 5.2007 9:08AM +1-212-319-5101 customer 01933 



NO. 5701 P. 14 



® B^Bttfr^OP) © 4$ tti SB §8 

©3fcgl4#f*^#& (A) ©63-5892 

B 23 K 26/02 A-7920~4E 

*£3Wt *S*# *98<0S 2 (±2g) 



« 1361-149908 
JH 0861(1986) 6 

Ottt & A «*^*t ^^^^ j«ERfc^T»OTir^iBi"raio*2-^ 



i. -ira&x* 
as 

w -trarxic pet **«ictao-t Bfftt 

lilt - y^^tt»A««Rf4 * * *c U*fc 

a. 



Hoi oiCTt ^ -intt*m^ xwm**> aox 
*> **** *Xtt*t**»«>»i«*ra*>^r; *f 



-515- 



PACE 14/58 • RCVD AT 1A5/2007 8:56:55 AM [Eastern Standard Time] • SVR:USPTO-EFXRF-6J38 - ONIS:2738300 • CSID:+1 212 319 5101 ■ DURATION (mm-ss): 13-50 



JAN. 5.2007 9:03AM +1-212-319-5101 customer 01933 



NO. 5701 P. 15 



X ****** *l«|a**C$r»? 



»B3B863-5892(2) 
J©**o«**^_ h £ as * * 0 

jatt3-*&£2:lCX.K>«?tftl* JL»**©*ltt* 
i»<^ll»lf fc— |C - if flQZC 

</ * -I >- fj* * - K*t* < *V** 
Ht^^MK/B^^ffl^^iC ttt* < . COX 

* *t & tt ffl ft tc x *i « ± * * o -e * 



is - +r <c z *> maimx. x 5 tc^-r* 

» ttttf L X» **|7K * »0*fc a 

U C ~ 4 6 Xl «K>ttm X * ^ t^A 

tir d9 rifr iff f L» 2»X-^ - ^>iicflf ©«|^ 

A; o 

12) 0.9 jn*a>j»*kfcf^ 



1^ X i~ A rt: J£> » w-if j£»C 1 *1flj«l»OfflltJ:ff 
4 5^1* - »J**i*tt3 i aiCXAc.£:*fiirte*j3i ^> 



a m a / 

K m a s * je 



PAGE 1Stf 6 * RCVD AT 1/5/2007 8:56:55 AM [Eastern Standard Tlm«) • SVR:USPTO-EFXRF-6/38 * ONIS:2738300 • CSID:+1 212 319 5101 " DURATION (mm-ss): 13-56 



JAN. 5.2007 9:09AM +1-212-319-5101 customer 01933 

2- What: is claimed is 
Claim 1 

A shape retaining method of a material with flexible 
properties upon laser processing, the shape comprising: 

a step of causing a process material with flexible properties 
to be solidified and hardened while been cooled when the process 
material is laser-processed, at ambient temperatures; and 
3. Detailed description of the Invention 
[Field of the Invention] 

The present invention relates to an efficient shape retaining 
method when process like cutting, etc- by way of a laser beam 
is executed on a flexible material at ambient temperatures such 
as fabrics, rubbers, etc* 
[Prior arts] 

The laser machining apparatus ♦has found a wide range of uses 
in the field of the process such as piercing, welding, hardening, 
etc. with respect to materials having various properties or 
physical properties. Whatever a single or compound material, 
a metal or non-ferrous metal, or a flexible or rigid material 
is, with the easy and accurate tracing of the desired patterns, 
the laser processing enables the precise cut, and concurrently 
its cutting speed is significantly high, so that the laser 
processing is an indispensable method, especially, in the . 
cutting process even including the piercing. 

In the cutting using the laser machining apparatus, in most 
cases, the cutting is performed by loading the workpieces on 
the NC stage or fixing them to the specific tool depending upon 
the purpose. This cutting method is readily applicable to the 
materials high in rigidity, but as regards the workpiece of the 
flexible properties at ambient temperatures, the shape 
retaining method upon laser processing is not yet established. 
Conventionally , the shape retaining method frequently used is 
that the workpiece is loaded on the stage/table by gluing the 
thin material to other hard material with rigidity, or as for 
the slightly thick material, the shape retaining is kept by 
putting the slightly thick material between similar other hard 
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sheet materials just like a sandwich. With these 

abovementioned arrangements , the material with flexible 
properties and an assistance of the hard material with rigid 
properties are simultaneously cut by the laser processing 
apparatus , and the hard material is separated from the workpiece , 
and then/ the flexible finished piece processed to the desired 
pattern is obtained. 

However , as far as this conventional method is concerned, 
the hard material simultaneously cut together with the flexible 
material is obviously a loss, and in addition to the loss, 
operation processes of the gluing and sandwiching have a major 
impact on an operation cost. 
I Problems to be solved by the Invention] 

The present invention is made in view of the above-described 
problems, and with this invention, the material with the 
flexible properties is caused to retain the shape retaining 
without the assistant material of the rigid properties, and the 
laser processing can be executed on the flexible material as 
it is* Furthermore, the present invention aims at providing 
a method enabling the cut easier by freeze or cool-hardening 
the material with the flexible properties as a shape retaining 

hardening method, effective upon the laser processing- 

[Configuration of the Invention/Action] 

A method of the present invention will be described below. 
When the flexible material intended for the laser processing 
is roughly classified, there are a fabric material such as a 
textile fabric or non-textile fabric, and a dense sheet material 
such as a rubber properties or synthetic resin, etc. The former 
absorbs the water, and gets saturated, and when it is kept below 
freezing, the water absorbed among the tissue is frozen to 
become an ice crystal, and the water-absorbing material with 
the flexible properties is hardened so that the shape retaining 
can be provided. In the latter case, most of the materials have 
thermoplastic, so they are solidified and hardened by the 
cooling so that the shape retaining can also be provided. 
Therefore, by causing the material with the flexible 
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properties to absorb the water, etc . , the material is solidified 
below freeing or is hardened by solidifying the material below 
freezing intact so that the material can be loaded onto the table 
or the tool used for the laser processing without use of any 
assist material bringing quasi rigidity at all. 

As characteristics of the laser in the processing such as 
the cutting , etc . , the cutting speed is significantly very high, 
so that without heating the material with the flexible 
properties is not heated, and the temperature thereof is not 
increased as a whole, thereby enabling the shape retaining by 
such the low temperature hardening. 
Example embodiments: 

(1) A reinforced fabric textured with a glass fiber for use in 
lining the molded object having a curbed surface will be cut 
to the desired shape. First, the reinforced fabric is set out 
on a framed-mesh to spray the water r and after the water is 
sufficiently saturated, the saturated part turns into the ice 
crystals at -4 to -6 °C. The reinforced fabric is hardened to 
be a flat-shape object, so that the flat-shape object thereof 
can be loaded on the table intact in such a way that the cutting 
processing is made easy by the laser. 

(2) An artificial leather with the glossy layer will be cut so 
as to match a specific shape. First, the material is saturated 
with the water , and an extra water rather than the absorbed water 
is drained off by hanging the material. Then, the water is 
frozen at the low temperature of -4 to -6 °C to solidify and 
harden the flexible object, so that the laser processing can 
be smoothly achieved by holding the treated material on the 
processing table as with the usual rigid object. 

(3) A vinyl chloride with 0.8 mm in thickness will be cut. A 
sheet having flexibility at ambient temperatures is hardened 
by being cooled below -6 *C, and exerts the shape retaining. 
The vinyl chloride which is in the flat-object state by being 
cooled apd hardened on the framed-mesh used in the example 
embodiment of (1) and then, is loaded on the processing table 
can be cut to the desired shape by the laser beam holding the 
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flat material as with the usual rigid object. 
Effect of the Invention 

According to the present invention , 
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